Abstract: During the period of 1961-2008, demand for renewable resources and ecological services (as measured through the Ecological Footprint methodology) in the Mediterranean region grew by 52% (from 2.06 to 3.12 global hectares per capita), while availability of such resources and services (or biocapacity (BC)) decreased by 16% (from 1.49 to 1.26 global hectares per capita). As all economic activities ultimately depend on ecological assets-such as productive land and marine areas, and the services and resources they produce-this paper presents a reflection on the economic implications of such resource and service overconsumption in the Mediterranean region. Our conclusion is that, in a world characterized by the existence of biophysical limits, risks may exist for Mediterranean economies due to the concurrence of: (1) resource scarcity; (2) increasing resource prices; and (3) challenging national economic situations.
the region's Footprint was met by local BC. The remaining 60% was met from overconsumption of local resources, and/or import of resources and/or use of the global commons (see Figure 2 ).
Figure 1. Tracking production, consumption and net trade with the Ecological Footprint:
The Ecological Footprint associated with each country's total consumption is calculated by summing the Footprint of its imports and its production, and subtracting the Footprint of its exports. This means that the resource use and emissions associated with producing a car that is manufactured in China, but sold and used in Italy, will contribute to Italy's rather than China's Ecological Footprint of consumption (EF C ). 
BC EFp EFc
The overall ecological deficit situation shown in Figure 2 hides differences among countries and the different path these countries have experienced over time. In 1961, six countries (Algeria, Libya, Morocco, Syria, Tunisia and Turkey) in the region were characterized by ecological reserve situations, while all other countries consumed significantly more resources and services than their ecosystems were able to produce (see Figure 3) . During the period of 1961-2008, the most significant shift in the ecological balance was experienced by Algeria, as this country moved from the regional-largest ecological reserve to an ecological deficit. Morocco, Libya, Syria, Tunisia and Turkey also shifted their ecological balance sheet, passing from a reserve to a deficit situation, and the other Mediterranean countries saw an increase in their ecological deficits. Our analysis seems to indicate that an ecological reserve situation could be found in Montenegro. However, we believe this is most likely due to the fact that data set for this country is not comprehensive (only data for the years 2007 and 2008 are available) nor sufficiently reliable. The largest deficit increase was experienced by Cyprus, and the smallest by Jordan. By 2008, the top five contributing countries to the regional total ecological deficit were Italy, Spain, France, Turkey and Egypt.
The observed evolution of the region's Ecological Footprint is closely linked to the rise in per capita incomes and consumption levels. Indeed, the per capita Ecological Footprint and in particular its carbon component are closely correlated with incomes [7] [8] [9] [10] [11] [12] . This link is not, however, automatic as countries at similar income levels can exhibit strongly differentiated Ecological Footprints. The decisions made by citizens, governments and businesses therefore clearly have a substantial influence on the region's Ecological Footprint. Choices regarding the food, goods and services consumed, as well as the wastes generated, all affect the region's per capita Footprint as indicated in Figure 4 below.
In 2008, most of the Mediterranean region's Ecological Footprint was associated with purchases of short-lived goods and services directly paid by households (HH) and therefore driven by individual behavior (78% of the total Footprint). The rest of the region's Ecological Footprint was accounted for by the consumption of ecological resource and services due to long-term capital investments undertaken by businesses, HH, and governments (Gross Fixed Capital Formation, 15%), and services directly paid by government, which may ultimately benefit HH such as law enforcement, education, public health, and defense (7% of the total Footprint). Among the daily consumption and service categories contributing most to the Ecological Footprint associated with household consumption in the Mediterranean region, were "Food and non-alcoholic beverages" (35% of the household total), "Housing, water, electricity, gas and other fuels" (19%) and human "Transportation" (19%). Actions and policies could be prioritized in these areas to improve efficiency in the use of ecological assets and start reversing ecological deficits. 
Combined Ecological and Economic Limits
Every economy ultimately depends on the availability of renewable resources and ecological services but the Mediterranean region's access to ecological assets has never been so precarious. Fifty years ago, the region used approximately 9% more ecological resources and services than its ecosystems could provide; today that figure is 98%, due primarily to population growth (+96% during the period of 1961-2008) and per capita demand (+52% during the same period) outpacing the growth of agricultural productivity (+50%). Average agricultural productivity for the Mediterranean region is here calculated considering changes in the productivity of a basket of 164 primary crop products (with data from the UN Food and Agriculture Organization) in each of the 24 countries included in the analysis. Together these drivers led to a 197% increase in the total Mediterranean's Ecological Footprint during the period of 1961-2008.
Moreover, while in the 1960s the world was characterized by a global BC reserve situation allowing countries and regions facing resource scarcities to import them reliably and cheaply from surplus regions; this is no longer the case. Today, the world is in a situation of global overshoot with humanity consuming over 1.5 times more natural resources and services than can be renewed [2, 13] .
As a result, resources are getting scarcer globally and Mediterranean economies are experiencing a weakening in economic performance. The median yearly growth rate of Mediterranean countries between 2008 and 2012 was only 0.5%, a fraction of the median yearly growth rate of previous periods (see Figure 5) . When consumption exceeds local availability, countries will either increase the pressure on their own productive ecosystems to produce more resources or turn to international trade to meet their demand for natural capital. Access to outside resources, however, is limited by: (a) the global natural capital budget; and (b) the ability of these countries to pay for increased imports of these assets at a time when global scarcity is maintaining historically high commodity prices [14] . The columns represent the median growth rate of gross domestic product (GDP) for all Mediterranean countries for which data is available, averaged out over a five-year period.
Our analysis suggests that the conjunction of the ecological crisis of overconsumption with the economic crisis is causing an underlying problem for the region and its countries:
• "Physical limits" exist and they might impede long-term access to external resources. The
Mediterranean's net dependence on external resources has massively increased during the period of 1977-2008 (+70%): during this period, the Ecological Footprint of imports went from nearly 30 to approximately 140 million gha, while that of exports went from nearly 24 to approximately 88 million gha. Moreover, the region's major trade partners have shifted from countries and regions with BC reserves (e.g., Canada, Scandinavia and South America) to those who are running BC deficits themselves (e.g., USA, China and non-Mediterranean European nations) as shown in Figure 6 . The significance of this shift is that exporting nations might be increasingly unable to meet their own needs, which would restrict Mediterranean countries' ability to import resources from those countries. Indeed, there have been several instances in the past decade of large food grain exporting countries implementing temporary export bans when the security of supply of their own citizens was threatened [15] .
• "Economic limits" exist as well. Globally, rising populations and income levels are causing total demand for natural resources to increase. As the increase in supply of these resources has lagged 0.0% 0.5% 
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Years behind the growth in demand, the prices of many commodities have increased sharply [16] . The growing demand of the Mediterranean population for resources has therefore become considerably more expensive to satisfy at a time when many Mediterranean countries are experiencing a weakening of their economic performance. Resource constraints cannot by themselves explain the political crises that have affected many of the region's countries in the past few years but they are playing an increasingly central role as argued by several authors (e.g., [17] ), including authors from outside the Mediterranean region (e.g., [18] [19] [20] [21] ). For instance, numerous articles have already linked drought and climate change to Syria's civil war (e.g., [22] ) or argued that resource scarcity has had a direct impact on Egypt's failing economy and ongoing social unrest [23, 24] .
EF of Imports 1977

EF of Imports 2008
EF of Exports 1977
EF of Exports 2008
While the Syrian and Egyptian cases are surely unique, a recent analysis of the region's supply of and demand on its natural resources [25] , leads us to conclude that if other Mediterranean nations fail to track and manage their demands on ecological assets, their economies will become ever more fragile-which can, in time, expose them to social and political instability.
Discussion
Ecological deficits did not constitute significant strain on the economic performance of most countries in recent decades. Global BC was still sufficient to supply the natural resources and services that humanity demanded of it, which allowed most "ecological debtor" countries to turn to cheap imports to sustain these demands. However, since the early 1970s, global demand for resources has outstripped what the biosphere can renew [2, 26] . Today, humanity's annual resource use is equivalent to what 1.5 Earths can replenish in a year [2, 13] , and the increasing global scarcity is affecting the price of essential natural resources [16, 27, 28] .
In the current situation, some countries are still better off than others. Even as resource constraints tighten, many ecological debtor countries have the wealth to afford what they need. Yet this competition for access to resources is heating up at a time when the economic performance of many Mediterranean countries is weakening. If world commodity prices continue to be as volatile as they have been over the past ten years as projected in [27] [28] [29] [30] [31] , the Mediterranean region is likely to face a serious risk of supply disruption.
Commodity price volatility affects both commodity producers and consumers and countries may experience short-term profits or losses depending on their economic profiles. Expenditures incurred from importing essential food products, for example, might be equaled or surpassed by oil export earnings. However, our analysis of price volatility impacts tells us that almost every country in the Mediterranean region would experience a negative impact on its trade balance as a result of generalized commodity price increases.
Assuming an unvaried demand, we calculate that a sudden 10% increase in commodity prices-a modest estimate given the fluctuations of the last decade-would worsen Mediterranean countries' trade balance by the equivalent of 0.1%-2.4% of their national gross domestic product (GDP).
Egypt, for instance, could maintain its current resource demands by paying an additional annual import bill equivalent to 0.65% of its GDP. Spain's annual increase would be equivalent to 0.4% of its GDP. Italy would have to pay the equivalent to 0.46% of its GDP annually, Greece 0.43% and Morocco 1.08%. Jordan, the hardest hit in the region, would have to pay the equivalent to 2.4% of its GDP annually.
Only the Mediterranean region's two primary oil and gas producing nations-Libya and Algeria-would benefit from the price increase, reaping additional export earnings from more costly energy commodities. As the supply of natural resources is increasingly unable to satisfy the demand for them, however, markets become more responsive even to small signals resulting in growing commodity price volatility [32] . Even net resource exporters, such as Algeria and Libya, are therefore exposed to the consequences of growing global resource scarcity. As uncertainty regarding future revenues increases the incentives to invest in improvements to productive capacity is weakened, perpetuating the situation of scarcity even further.
Conclusions
Running ever larger concurrent economic and ecological deficits can have severe impacts. Mediterranean economies are likely to come under greater stress as they compete for access to essential resources. Some countries simply might not be able to afford to keep up with increasing costs, and will turn to overharvesting to meet their resource needs.
This could lead to even greater environmental pressures in the region. A government that faces a growing negative trade balance, or one that starts to feel the pinch of tightening resource constraints, may start depleting its country's resource base to meet its population's demand. The resulting depletion of productive ecosystems would constitute, in turn, an even more severe threat to the region's resource supply.
We live in a world where daily media reports trumpet the smallest shift in the NASDAQ, Nikkei and other indices. A 0.05% increase in the GDP of a nation is reported as a positive performance. It is, therefore, difficult to understand how we can ignore the risks of an entire region's threatened access to resources and services, critical to their already struggling economies.
There is still time to mitigate these risks. However, the longer Mediterranean countries fail to manage their resource use and ecological assets, and the more they liquidate their natural capital, the more painful the inevitable reforms will be. While we acknowledge that the current analysis does not yet offer suggestions on how to mitigate the risks, we argue that it provides a macro-level guidance to help identify the areas were policies and actions should be prioritized for risks' mitigation. These areas are: (1) food and non-alcoholic beverages; (2) housing, water, electricity, gas and other fuels; and (3) transportation.
